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a***© *tr-» i** 
flf «ffffic:j£v>3?© a tr- n ^©*tun fc© t L 



^ad«ttttK* ? ?©*. u*ttt*<*> 

tf-»-©&stt<fcaE<omK*9 , x e-n-Hi©^^^^ 

«»©^ e — y? - y-x r/. wj ^^-~**xt-^— *>»^ 

tz ttit * n/= . L*a^i<^ c ©* # x tf — » — * x *■ a 
tt-OK««1r*©tt*x^ u**«x tf-*-©«jawttt 

©»tt^©3£©^fiL*^5»a**t^JtS^t>-5 c tico^ 

/<:7# - v >^^ftt,ns»ia©*wx^^tttsRs ®c£ 
* *c^»^Jtffwm**^wa*** ******* 19 5< 

»^M©J: -5 tt«tt *a«t{c2l^v>r^l^*BftSr * ©KtS 

y x t _ a ii^^^ifj « fffi cm u r s *) * *~ * «az a ♦ 



K*jKteHr*fcpr«aLT*s«»««******* 
aaaoafl- &*ifn*) emit, u**- **<©tt« 

-4«0»Tfc*. L*L«**» *rtt, X 



??«Ba63-502945 (11) 
ru*a»*tf-»-*"**-»r*R*ft*. **** 

M»ff*lt* *-* ****** ** 



a^aitf!******^******** ***** 

Sj*n^V> J: -5 *. 

* set ***^* oftf ** a *** 
r ******* *a«***** H,6 * n * Jt * t=oaB 



*M-o*<r*r«ft«**. ******* fif*^J**a 
a«^dj^oaiiR^5i«*^ u ^'- x not**, eh** 

**a*fti=#sf ******* 



7 hcsttH («W«W*rt2B^*nit) <i«K*iic«4>L. 
gfS* HT«5fc$n* XHcU^fXSi::* A*n*AX 

^tr^^trT&ic^LT^jf^^c/gd^^Si&r^. ax 
M*snfc*&'9i<*>«ttii. #'x *a« rcfiH * n 



tff*8g63-508945 (12) 

fc*tfftfl^*ft£*i*AH©SW«fca£«<»:*flaiHt 

ttdt* c t icJ^TfcifiSniEfcfT'X'J. ';**--<»ffl£ 

Btt u<;nctt7c*n« » oniric ffiff $ ft fcxe-*-* * 
san. i^fftfl;****/! j: *ftfcawfc 

ti/^fi?Bfj}</M 1/3- K, 7^*7'^ 



»3Hii, #2(3fcJ;tf*4Efc*^l'*«»ati/;*^A 
<3 7 , - K ' < v ? * J; Cf « » *1 tW^ 8S S> 7* o ■> * E) T A & * 

0 . 

K7AB*J;Cf£7BBU« » 2 8 fe J: tf» 4 0O X r U 
* « Jt * 2/ x z» # J: Zf » 5 0 CD * 03 is S IT IE ^ * * i> * 

B7 CSliv J5 7 BBl:Mt5»7AB»J3ftftl5S5* 
*70Sm, S 7 ABl=M*-** 7 BH©«ttttffi**# 



ujrHt&'sxT Any o * 

*<o*s*»** ***** S' ■ >ic 

I. KB 

»a trait n/siL*ro ^ r l * r * * 

zoo tifls^ttx^ i/*«9^4iaitx e-*r-*fctt<N * 
K7<- >*a-ut*8«6 * ^W4*ti*B*Raw f x*^*a 

miB$nT^*«fflicrtfis ****** -x-r *«fiBaa*a 
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a <o 7 - tjr « II o i= /> & * * * c £ * * . u ^ L 

»ffl*> *xl'**fl$i>*? i ^39l} > 15 /SIX l/jMt&l" 
&nt, os^v • »a»*tf*2E»inE**eO 



«£B263-502945 (13) 

JH 2 S3 li > S 1 0OXf* l/*-i*&i/X?-A300 O^l/ 
^ftilHyxf A100 iLTUfflin, JE^**^*** J: 

Sffl^ <L-R> *S*tf*ttfS^ ( L + r ) ttnfntttt 

tar* 'aa* -a&tt" flfflJifi«taw 

T'-xhsn**-^^*-** *eatt** jg* 
tt3«^£#J: 5 ** ^ Cloudtt) fi<g^*J««f 6 i 



K6rfflr9<r a 9 * ? * 

c-am^jaa^Aiflawa^att**** t ft k** 

ifilW«1ttfS^RCTRLUt£^^-f^i »>2fifl^^9 



fi<o*GS^as^<i:**<. * u^.**ts!i^^'?' Alio o 

RKft*,fcl/Gtrffi* CL-R> *J:Cf (L + R) 

«<c a»^<i> »«^js^^mnc£(;«fl% 
ft * a # en n c & c « ma a « at* e w l r r - 
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Aifl*ft«**t-fi«9fifctf tt^Src;''-* h* n« : 

20to 7o •> * Ei»<*#*i*. * jS#rf£ >x r a 210 (1»2 
W*ftft**y J; -a T ^ *. S ft fc *> * K 

ices, jana^x^ua-fc&vx^^oo 

i:MirK!fl*n/:J;ii:> fa* US W * — 7 s i * 

IRIMflBu J;*T** *ftT 

iSSfTiEi'X f W^tf *$ J: <L + R) 

mzf (l~r) 4r*ft* , n**;i*attEtt2n ajttfaia 
Mais *»«r*. dffft^cfaflr-^tt + n-enntts^a. 



*t*effG3-502945 (14) 

ff*4 3*4*221 K J:->T5?{fc3ft*. 

4*, B£fi&ff'9'f 3 5 4 *22i li 1 W*<tBt> 

-2*05 2 titHX* * * 217 , 228 «, ^ft* <i#SMt 

CMilKmiBtfcliff*} tci -o-Ctfe£Sft<6. i **225 

«»Tfc**Bi^fc£;i^matf#*«ifr , r*. *ib«> 
u?r«tt>xf i»3B0 i;MiTUMsnfci^i:s »<o 

n. -tu v 2 Bd>»« 
33 2 B (5 '7% * ft 6 H © * f- U * ft ill 5k •> x * lOii X 

^frftfWPi&i'X-T'/. (B**ftfc<.o is j: ■» Ttfcta *n 

*££©xru;Mf*L#J:CPRicie; Ui£<OA»flIf if 

&7***U*3*tf*©A7J(I*£Sa7-r>V*i4*a«ir 

j: -7tu*.ni. s*a7<<**i2> 4 

li£WiS7 < A>9 £ft* Aflte* Llnfc^tfRIn^fiEttll 



S*;B7«**L2, 14i**n-*/n, 30H*©-3dBfl 

aa7^^??fc*« ft i» o - a,* -y tt 7 * j n — h v » f 
a<*$&rjKW5fctt6i5x tr-# — ^<omffi;a*fc*F*. 7* 

WTffijajarftfg^JiX^i LTa#?n. *s*mc;i f-*-u: 

ffiS7< «tlfcff*Rio*«»LTftflT* C L - R ) * 

4* Hofe J:tf Rio*»H Lt6lfffl^ (L+R) 
ft ( -S4> ( L — R ) li^fimiS^^^ h 5 Ar^-^H'ifnic 

t i * 0 ffifiW**^ 3 ^ w L9iC ?if:«ttin«. Ait 
(f*t (L-R) iiX^^ h?i*r + *4V\UZ£-, X-Z*. S 



aie«{5 jci:> x^* h^trfM -yutc j;->T4i^t 
fc^rr-f ^- i ^ Affiles ft* nft«ff*Ko ig« an /re 



% v stir, i tz ( b ) y At -o5*>Mam*Ktt«fcT * 

4 *SfS^«# erne -crm,«it^*tto t/rart 

R> p ttt»t*. 

v 7 ffi£tt fS "9 * 3 ? -Y If 21 fi * ? r 5 ^ Try << "Til 
K J: -> T«tt«nfcft««»^©tt»Wfl8ttt L-cS^rtS 

<f 9 ( L — R ) ^^jfiW^tii^-^ ^ fciiaa**. 
nti* CL + R) p 

if *n/:«ft8»«fa> 125Hr, 2 5 0 K:, 

5 0 0 Hi, UHi, 2K»z, 4XHu Jt 8 



#85363-502945 (16) 
* a 7*-** true: j:-,T(*tt 3 nattier 

1*0***7528** /^iv^Sft 

t± ^ -r * * * * jcafi^ ^ a ? -r <tf isk J:-»T4*&nfc« 
r&**<, v ^sa^H-rc^ = ? -f if 21*3 j: <* t4 



i -y *ffl£tttt 9*354 *2t<0i8ftSn/:Jgfctt# 

cint^iA^nfc^ittfj^^o:©^^ 37^ ifoic^ 

y-x Kafirs*?**. st>*nt*. wwri-^^^n-e 
nan* ins, 



®W30«HSffl««^-< a *fI8ic* ^ TW«dn/;Sff 

* m ao t * « iv— t : s x ^ ** ***k * • 

JEoit^«^-f4, «w*gari»tt«22«siWtt*c 

4<> 4:**&nfc^ftoft*«ar*«ff^«09'fifi9*i 

JtOf^thW^-f *2IfcK»««Ht*RCTRL*'«tt 
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RMRflr**CTRLli* bCSd^ 09 4*19**0 

arm ^ ^ * * ji<o»«#*®«iB*fT* 

6tt«^-f 3*4*«n;Mlr* BVtfftff* 

RCTRU486I:. T*94 triTl^oT 

m** aw**©*it«*aa* , >'''** 

9 4*lT*fr<0»!*1' tttl»tt«*»« 

«iei;T«»* ft *«»m#B jcur*«« 

coffins*"?**. L*Ltt*&% fl£<»*?C 



?**B363-50294S (16) 

*4*i ^fiSH-ft******"**'** r± 

**£«««*«»**•»• aw«a>fi^RCTRL**o 

*S*lNMtl«tl»aFftfcff*«> 
3* 4*lll=**T*tt*ftfc*<t*ftfc*»t«-* c » 

s*ftfc*tfrft#**i***. ttaaftfcatt****** 
^o? 4 if 2iicift»*ft«v*. 



OHlIic J: ,T4A4nfc^W (L+R) 
WB22K*-«T*<. ^nf:teB5nr.tt(t^ <L-R> p i 

*W *■ ; * *«£lt»^4 3*4tf21<Ofij;0littttKl*£ 

«*i=f*£$ft*. /-*jt«>7 4 

#f . >v B >-*8i«&-»Tii»*ftfc u ****** tea 

*nfc*Jtit* cu + R) p *ft(ir* i **25K8G*n 

4. > f b > 27W4>^a-C*»® 

lt«^ (L + R) p fe* tf&BB*ftfc£f3* CL-R.) p * 
SSO ^flfc^ L in* R lolcte& S^^m^ff^ 
Lout **tfRoul *4*-*. fcSOHiZlffi^Lovt 

Aj:c;Royi w k o *k ■» t s ♦ t**. ft a*. 

Loui - L in+ K 1 (L + R) P + 

K 3 < L - R ) p C*l) 
Rouv - RU+K» < L + R) r - 

K 3 < L - R ) t (St 2 > 



hie j: otfffflsn^^i 5 e#w , M«>»' ******* 
K'< ^ ^ fc^crawtjwewi^^ 0 *?si ****** R 
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-s?*aa7^ /u*nti2 o o h t rim s k h z «m<c 

7 ^ _ K ,< v ^ cf »»Wa>E»30U 3 £K - ft ft 3 

cl-r> a.a ttansssrc«tt^* 

55KHt^83i:ClKt^4. 8KH x<0-3 d BS«i> 

33*> i vv<ox-r-<»Z£'>*$M*' 3 oao* 



#*H363-502945(17) 

4t*>'s a / — *372>7 * '< — ttte^ "C flB8 «7I6 
*ff^Ui&««»{B^RCT R L efctt-rs^ftSfcSOfc 

•*£ff-«#<0S&»at#E* li&ttttfc»41*>>LTa#S 

jA4s&oiusic»a»n«. Keii* 

84?lcJ;oT^*.*nfc2H5SI(3^CTR L©ft^K^*«1 

par*. 

a^S5CU«J>«6«47^lfi^i^«-«^A43t 



a ICE W-*Mtt»W*#* 5«£EJt«S 

-r-sjaafia^/^tii a,.* ifeii!^^ /: *> a ta 

73 C T R L li**l/*<;MC»T *• -MSPfS^C TRlOCfl 
J:^ ic-r*. A/3«^L!afe Ji R ln^<S« ^ ^ ^ 

^■-r Y * - K5J*J J:C/^ 7 f-55*K»*6tlttR47<D 1 
K5l^itf«S4T^«*r-5R*BA»^^ttttiOffl*»tt*n 



aa-cjififs^^ta^^ a^« + * ^43015?? 

o*sr**}ttifs. -entt. «4sa4T<oifi77<i^o«aifS 

tttt&A43^^»*n^Rifi^w»^«Q»»»^ E « * 
cb> dtttt&fSt43ic«i&*nyi«aicfflaft«^oa»t5 

St»ttttJBE B . EdpO^tt^-tf a Kii(t < 
A43Ktt»*nrrR»i^H»^«atttt**Ea *KGIT 

i. ^ * ^-tf-i* fc«*nica< «»x.nt/. a 

tt^ Edpa<#f > > » y - ^ S9o o ^ ^-fttt^-c^H s n 
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tftt»2Jfc X -7Tfcte* t\tz&mi< t\tz&<3*$ (L-R) p 
W i£ <3 i •) IC, $ H @ ft 80 « 46 * > ^ a ^ - * 57 O 7 * 

fiArtttf^>VB/--*s"T<07'f'<--tttt*£©raKtt 

aa u»ieic»a«n, »oa»«a»«ii»»^ 

RCTRUSi, **'>'^*fl3itftt/v8 85l*«r*iSttB59 
<0fc^£*<3E*EAfl£©raic&7}jic»£S*i4«, SSS&ttfc:, 

ait*** ai:ici>HQ . y-ftittsmtQizx ^x^w#nfc« 



tflSHfl 63-502945 (18) 
a»wftm^RCTRL*«^r*-fc"?i:Bia3^-&. *<&^ 

n*. ftW©115)ff^RCTR Hi* t,i\tz&A<m 
¥^<tSmowtf fcftffflflDfc^R C TR 

attft *w 3 ? ^2i©a»^« <*2siKMLTttwi* 

n> 5 0 0 H:, 1 KH:« isJ: tf 2 K H x i:*6**t 
RCTRLtt/OSv 7 3 ? << If 19#K*»« 

R C TR L(r jt *ttfcUte:M«mtt*P*»8 (BJ**nfcW 



fcttfC, WaPfl^R C T R L \Z * ~> XSL Ufc«HU?jP& 
t *AZflH»K4*. ttxtz 7*-x h*«'J>*tf«. 

< 3 5 4 If ISICJ: -2 T + #IC»»* tltt** fcAlWft»« 

*. 

H^AI«H»«-ttlC««-9 (L-R) icia^n*, «tc 



<A:U»2«o^->7^7*-t> KOf^ffl-c**. 'The 
Acovmlci of \t\B SJminj Volco" s J. S uadberg > 
1 9 7 7 ^, The Physics of Muaie . Scientific 
AjftHean , W. H. F reecanA C gppaay^r P 

(w«Lr*J^f B&r i AXttHSfcitftlL. 

ttT-crtfcaaFn/tdtta^ <l-hr> p tEEffirscib 

**. AXWa«0?yftttmff^-f 3^-f 1fl9^J:yd«-fJ 

J;«»r4jl 9 nt£€axf u*ff LftJ:tfRKl5U*£ 
^ A^7«^2^ifl7 y )U? in toJc^^^A^Jfl^S^iS?' 



^t«fe?ni, g?£37*^*li2 , 114 lii«iS7< 
SHHS 4cM»f *. 

% ( L - R > £4*.* £ttS!&ll3 UMffft? -f 
£S0Afi(a^LHfc*(/RU*&0*UTfcttB^ (L+R) 

SEIBiH K*-»T«ttS n/:2IS^ (L-R) JiSSSS 

14*57 K H e <0 - 3 d 8 JStttt* 6dB/*H-r«P- 
* Jt * 1t« 1 ✓ 2 €-*T *. 



ftSB363-502945 (19) 
•9tiJrt©tfSl*. fiJ»JWt5«lfB5t25 IC.fc-7-C5*.*n*. 

^ 129 fc«r6#n*. 

»5A0KMUT, AM<D*l*tfJ 1 K H *rt£ft4 KHi 

ft 1 K H t r?S»4 KHz ©Kffi*C«C»«*n6 Ulltt 

fc^-ilCx £*>««£tt»«iB<3**V* (loud) a«*tt* 
Zv 'O Bi4i;» >) * + — tf- » -4* fit* «= 

t) /B * a a s a * 'j a i± * a « k » 4> * , 

6tMSttm lzX^r**.*ntz&1t<m (L + RJ l*B 

Sffldttflf^-< 3 ? * * lit icu&sn** gajess&ttfS-S' 

*J** 3 5 tf HJ a2O0Hi^J;tf7 

2 0 0 H 1 OS? H l±» 2Hw/^J »?S* 



^-7T2 0 OH t)aTto-/ir*7 L,T»n$n/;fitf«- 
pflifcf* c <h ictf nfci*. £t>u* *<&i5ffl<c i*aff 3- 

ft!3* ft*<6Jtf3^ (L + R) r 
-6. ©tttt*ttt«HSfflAH"ff*t-r a 5 * if 117 ic J: T 
BSfi* 3 ? 4 IT 115 s 117 C3#ftf*£fc J;tf4&H*nfc 

* n /; fs ^ 1 i & v » r c*> n jsSpjfc ^> 1 n * © ffl © a (in j& ^ 

«»5/^f Alio lis <a i:J5 3 00 7^ - 9 X*tf 



R) 8J:CF^tffilttUS « J: or4i«&n^^ffff^ (L + 
R) tt»EHF40rtH«fi««^^ 3^-f1fU5 lc 

$<iaSMF40«* ^tcW»«53*9«ei25 IC A 

r^x.^n/:t|}«sn/:a(t^K:ffit:4. «t> fim»a»Jt 

(L + R) £Ht¥*l»*«flSl25 lci:^T«»a?n/:aftn 

««®»40li$ ^lca»»JW»#RC T R L^»»ffl«* 
0S12T fia^/Xtta?«4SS«f«Srte6. 

Qt<rt« 2^>« 1 ^ * ;-7flC7 y *^**MIEfl f 
x ? 'X • >7 4 «• H0-7^yU^128 0»7 4 Art 

v^5aafs**^ = ^<ifM®-< 3 ^^ if**©— ^ 
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*4#*)SD»Sfc»l2T cafeasn/rSttte'S (L + 
-*123 CO 7 < ^-ftAi* l*# r > 5/ * > -*12S IU*>t 

*iau*n* K***rr*&ffi3n*:&ftf&* (L + R) p 

K»7^;u?129 titz&(*^ (L-R) p tfi^tt 

127 ictt&*n*. 

«J}L27 |i.fcoT«tt*nfcBr«»nfcftlf'ff* (i +R) 

a> jsj to ^ a « ? •< ^ l 29 u -> x & & a n & 3 * n *; 

( L - R > p fl'I 1 ***' * -5 KftWflWfS* 

RCTRLi:J;-»-Cj«a*ni:i* { ff* U^. W»*l»*a 
IBI27 IC J:oT»l»* nfc««*nfcdtt«# (L+R) ? 

COM* a 7 * ;t^SftfcA:*Jff ^ L iafcJLtfR Uttft 



»#83 63-502945 (20) 
n/:£fc<* (L-R) r $s X tf»S t nfc£tttt# CL + 
R) p. ^t^OA^fHt U*r«fctfRlnicfc^l. &<ro& 
fltt^Lotft SJtfRout **^It6. £ *tM21 «8 1H 

tr**), &<»*k* r> r £tfs>ffl7jff ^ Lout . Rom 

Lout-Lln+Ki ( L + R) p + 

K 3 (L - R) p (5S3) 
Rout -RIn+Ki (L +R) p - 
K a (L-R) P (5*4) 
K, oa«*f > > ■ / — * I" IC J: ■» t«W# n, K a 
cofflli'Hf' V « > — ^ 119 ic i7T«8«nS, 

#f > > 9 /«-^ll9 . 123 \t J **121 lw^-,Tfi^SP 

(L + R) p o u^A^ffiraS^fciflp-c # * X o fc{B##ffl 

OttWftf-t?**. fljittf* -Jill . 125 U 

£S<oai^«^ Lout **C*Rout ttJH 1 HO^? W5f « 
{Jiai>^^^800 ©■frOiSi&JBSTiE > * 9- A 200 K«»irn 

ore % » 1 BT»iw*n/rJi 

lift *&*fl£ffi 3 fc^atUflf*^ 
Lout ft J: CAR out 4) x f l> (8 if L & & 

c/ R*«i§r*fl a* wa^-^sa*-^® Areata 



( b) - y K7 * V, * C c ) ateiKOKT^Jtil'J 

^vK7*->^«tt^"i. -Jtt<c> y K7 <■ >»Ctts (a) 

^n^^^r^A^Llnfe J: C^R Infl^K J&ST S ^tta»2t 
I i> J:C^20»21» *SO«K>«>fiSniE>X^ A210 

6tt B193 211 «3fe«r©A^fJ-^Llafei:^R!n*JJD3rL> 
^tt«^ (L + R) S@K2U U£f»^LlD^^e 

(2^Rln^?l (L-R) 

^2tm^ ( L + R> 14, 2Ctfl^ y f-217 OX* v ^BJ 



W y f-217 <3* -< » **tltzm*tt *4 y f-*nfc-fe»t«^ 
( L + R ) s fc*** 

(l-r) a 2 am * * * +m 

If 221 OA^)C«te«ti4. A^fyf- 223 URZtoZTZGL 
Klc*«J:-5rrX'fy*217 i«tt*n«, A*fy^ 228 0 

-f y* 223 «^ V f- *n.fe«^-li* 71 y f" s 

^ (l-r) , *<*»r*. a«r* 2tt.ax-r v f^2n . 

B J£ffl^ttf?^-f 3 9 >f ^215 (120*^% tt»2Tlis ffl 
SfflftfS^-O^-/ ^221 AS C i«W^T*** 

x-fy^2il ©x^ff ifn/:«^«A»UtUir 

22 5 Ktttta n, X<<y^22S OX'f v + jfnfctt? t»A/] 

fc£tt-te<* (L + R) s 6J;tfX<vffnfcfi»^ (L- 
R> s ««^U £^Otti^ff^Lout *J:C^Roi;i ***** 
6* <0 OB* {8^ Lout «J:tfRout 
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L out - C L + R ) s 

+ ( L - R ) s (£5 > 
R ogl - (L + R) 3 

- ( L - R ) s (*6 > 
7. -f v + 21T . 223 fflttB 1 tt#Ea*f-*~£ 

223 ©fflH^WeM©*"*^* K7 * ^ J tttt 

<a e> n a: » ft 



3Sf*H363-502945(2l) 

gjL 

500H« +5. OdB 
lKHz +7. 5dB 
8 K H r +15. OdB 

n*S<t***. S3«Oi;iU. 0j£5ift«#-< 3 * * * 
221 tf> *4 ***17 s 233 4<ttK2 C~- v K7*>*fcl* 

gj 

5 0 0 Hz -5. OdB 

IKK: -7, 5dB 
8KHr -15, OdB 

aa ff tvifii ^ s war 

E«xb--a--ffn* e-*-tt«*u:tf 



< 'So»e Factors A f feet [tig the P er foroanee of 
AlrlUa Eatertatiweat Headseta > S. OMiao , 
J. Audio En*. Soc. , *3lfe> No, 12. 198 

7Aa^S*7DBCMtTaW*n4-C*5^. »7AB 

*7 BBKx W*attiiC30tr9 0**># 

is)***** i=ttr*Ara 

3S7O0I*. ifl75fc*U*t*- *QB£fc*-C*>> . -0*0 
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